Hartley strain guinea pigs were sensitized with 0.5 ml of concentrated cell-free Actinomyces viscosus culture supernatant fluids mixed with Freund complete adjuvant. Fourteen to 16 days later the animals were challenged by intradermal injection with 0.1 ml of the culture supernatant, and the reactions were observed at 4, 8, 16, 24, and 48 h. Peritoneal exudate cells from sensitized animals were used for determination of migration inhibition factor, and guinea pig peripheral blood served as a source of cells for determining the induction of mitogenesis by antigenic material. Skin responses were consistently positive to challenge with the test material, whereas reactions to noninoculated culture medium were negative. Sensitized cells, challenged with antigen, resulted in 60% or greater inhibition of migration of indicator cells in migration inhibition factor experiments. Tests for mitogenesis showed a greater than fourfold increase in isotope uptake when sensitized cells were challenged with test material. The data are consistent with the suggestion that A. viscosus culture supernatants contain substances that induce cell-mediated immune responses in guinea pigs.
The work of several investigators (3) (4) (5) (6) 12) has produced evidence that cell-mediated immune responses can be induced in hosts and host immunocompetent cells by certain oral microorganisms and by extracts of dental plaque.
One of the salient features of chronic periodontal disease is inflammation. Although it has not been established to what extent oral bacteria, or their products, contribute to the inflammatory process, it is a widely accepted view that the diseased tissues are not invaded by viable bacteria (1, 11, 13, 14) . For this reason, the penetration into the tissues of bacterial products merits closer examination. The purpose of this study is to investigate the immunopathological potential of products, produced during culture, of Actinomyces viscosus. This microorganism was chosen because it has been shown to produce periodontal lesions in laboratory rodents (7, 8) and microorganisms with similar morphological and biochemical characteristics have been isolated from human dental plaque material (2, 10 Macrophage migration inhibition test. The procedure described by David (Fed. Proc. 27:6-12, 1968) was used. Peritoneal exudate cells, induced by intraperitoneal injection of sterile mineral oil, were obtained from normal or sensitized animals. The cells, packed in capillary tubes, were placed in minimal essential medium (GIBCO, Grand Island, N.Y.) with Hanks base salts (HMEM), supplemented with 15% inactivated normal guinea pig serum, 100 U of penicillin per ml, and 100 yg of streptomycin per ml. Cultures were carried out, in the presence or absence of antigenic material, in tissue culture dishes (60 by 15 mm; Falcon Plastics, Oxnard, Calif.) for 18 h at 37°C in 5% CO2-95% air. The percentage of macrophage migration inhibition was calculated from the average migration of three capillary tubes by using the formula: % migration inhibition = 1 -average migration in presence of antigen average migration in absence of antigen x 100.
An inhibition of 20% or greater was considered significant.
Mitogenicity. The procedure for the detection of mitogenicity was a modification of the method of Wolstencroft and Dumonde (15) . Lymphocytes and macrophages were isolated from guinea pig whole blood as follows. Normal and sensitized animals, under ether anesthesia, were exsanguinated by cardiac puncture. Between 20 and 30 ml of blood was drawn into syringes containing 400 U of heparin in 4 ml of MEM. To 3 parts of the blood-heparin mixture was added 2 parts of a 3% gelatin solution in Hanks basic salt solution (GIBCO). The Incubation was halted by chilling the cell suspension in ice. The cells were then pelleted by centrifugation at 100 x g for 5 min at 4°C, and the supernatant was discarded. The pellets were washed in cold saline twice and then in 3 ml of cold 5% trichloroacetic acid. The precipitated proteins and nucleic acids were finally washed in 3 ml of cold absolute methanol, the supernatants were discarded, the pellets were dried in air for 30 min, and 0.25 ml of NCS tissue solubilizer (Nuclear-Chicago Corp., Des Plaines, Ill.) was added. After 18 h, the solubilized material was washed into scintillation counting vials by rinsing with scintillation fluid. The scintillation counting fluid was made up with 5 g of 2,5-diphenyloxazole (PPO) and 0.1 g of 1,4-bis-(5-phenyloxazolyl)benzene (POPOP) (Eastman Organic Chemicals Div., Eastman Kodak Co., Rochester, N.Y.) in 1 liter of toluene. The solution was allowed to dark accommodate for 6 h and then was counted in a Nuclear-Chicago Unilux-11 scintillation counter. Results are expressed as disintegrations per minute, corrected for quenching by the channels ratio method.
Protein determination. Protein was determined spectrophotometrically on a Beckman DU spectrophotometer at 230 nm. Also, in some experiments, the method of Lowry et al. (9) was used. Bovine serum albumin (Sigma Chemical Co., St. Louis, Mo.) served as standard in both methods.
RESULTS
Skin tests. In all antigen-sensitized animals, an area of erythema and induration was observed at skin sites challenged with antigenic material (Table 1) . These lesions were not apparent at 4 h postinjection, but between 12 and 24 h they increased in intensity and at 48 h had begun to subside. Antigen-sensitized animals did not respond to challenge with culture medium. Animals sensitized with sterile culture medium did not respond to challenge with culture medium or antigenic material. This indicates that, during growth, the microorganisms produced a substance(s) with antigenic potential in guinea pigs.
In vitro tests. (i) Migration inhibition Test. Migration of peritoneal exudate cells from normal animals was not affected by the antigenic material (Table 2 ). However, migration of peritoneal exudate cells from sensitized animals was markedly affected (65 to 80%).
(ii) Mitogenic activity. No mitogenic activity was detected when sensitized cells were challenged with culture medium (Table 3) . No significant increase in radioisotope incorpora- rial resulted in a fourfold increase in isotope incorporation compared to control cultures, whereas phytohemagglutinin-P induced a 40-fold increase in deoxyribonucleic acid synthe-S1S.
DISCUSSION These experiments were designed such that a minimum of extraneous protein would be present in culture supernatant material, hence our use of dialyzed Trypticase soy broth as growth medium.
Delayed-type hypersensitivity skin reactions, macrophage migration inhibition, and mitogenic activity could all be induced with filtered supernatants from 72-h cultures of A. viscosus. The growth medium did not sensitize guinea pigs, nor did challenge with growth medium induce any of the above responses in animals, or cells, sensitized with culture supernatants. This indicates that the antigenic components in this system were produced during the culture period. In the macrophage migration inhibition test, migration of normal cells was not inhibited by challenge with antigenic material, indicating that the antigenic material, when used at these concentrations, is not toxic to macrophages ( Table 2) .
The fact that antigenicity was retained after filtration employing filters with 1. 
